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1. 

SOLAR-POWERED REFRGERATED 
CONTAINER 

The present invention claims priority on U.S. application 
Ser. No. 60/923,293 filed Apr. 16, 2007, the disclosures of 5 
which are incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates generally to an environmen 
tally friendly refrigeration unit and more particularly Solar 
powered refrigeration container that allows stored foods, bev 
erages and other objects to be properly refrigerated when 
outdoors and more specifically to a refrigeration container 
that employs for example, a system of heat sinks, fans and 
vents powered by a rechargeable internal battery that gathers 
fuel from a solar collector on the container's outer surface and 
maintains an insulated environment within the container that 
is up to about 40° below the ambient temperature. 

BACKGROUND OF THE INVENTION 

The portable cooler was invented in Australia, where it is 
known as an “esky, in the 1950s for keeping beer and other 
beverages cool even in warm climates. Today, a cooler is most 
commonly an insulated box, and it is used to keep food and 
drink cool. Coolers are often taken on picnics, to the beach, to 
tailgating events or on vacation. They are typically con 
structed of an interior and exterior layer of plastic, with a hard 
foam in between the two layers and come in all different sizes. 
Most coolers have a handle for easy carriage and some even 
have wheels, thus enabling transport without lifting the whole 
container. A typical shortcoming of these types of coolers, 
however, is the constant need to refill the box with ice or ice 
packs in order to keep the inside environment cool. When ice 
begins to melt, which will typically happen on a hot day 
within minutes, food and beverages are often Saturated in the 
resultant water, making removal of the contained objects an 
unpleasant task. 

Another use of portable coolers in recent years has devel 
oped with regard to organ donations and transplant. All 
organs only remain viable for a short period of time and for 
Some organs, such as hearts, this time is about four hours. 
However, it has long been known that organs will Survive eX 
Vivo longer if they are kept at an extremely cool temperature. 
This is because, at that temperature, the metabolism is greatly 
reduced, lowering the requirements for nutrients and oxygen, 
and the production of lactic acid and other toxic end products 
of metabolism are also greatly reduced. Another possible 
medical use for coolers is to store and keep fresh certain 
medication. Some medication require medication, Such as 
insulin, Somatropin, and drugs that have been reconstituted. A 
person who is at the beach, or on a picnic may need to have 
that medication available for use during their trip. Further 
more, if there if a paramedic or other form of emergency 
personnel needs to transport that medication to a patient, a 
cooler can be used to keep the temperature low enough for the 
medication to be fresh. Therefore, it is well known in the art 
that coolers are serve medical purposes, such as to keep 
organs viable as they are transported for transplant and to 
keep medication refrigerated when necessary. In Such a field, 
it would be necessary to be constantly replenishing ice or ice 
packs in order to keep the temperature at the desired level. 

Thus, in the art, it is well known that some modern coolers 
are run, without ice or ice packs, by thermoelectric power, 
usually coming from a car's cigarette lighter socket. They 
typically operate through use of a fan and vent system and are 
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2 
able to maintain a temperature-controlled environment. One 
of the main problems of the prior art thermoelectric contain 
ers is that they do draw a significant amount of power how 
ever, and can drain a car's battery enough so that it cannot 
start. Most electric coolers have an undervoltage shutoff at 
around 10 or 10.5 to prevent this. 
The present invention utilizes instead solar power to 

achieve refrigeration of the objects contained within its con 
fines without necessity for ice and without needing to plug the 
container into a power source. 

SUMMARY OF THE INVENTION 

The present invention is directed to an environmentally 
friendly refrigeration unit. In one embodiment, the invention 
is directed to a solar-powered refrigerated container for the 
storage and chilling of food, beverages or any other appli 
cable products. The container utilizes Solar energy gathered 
from a solar collector on its outer Surface to power a refrig 
eration system that is able to maintain a temperature that is 
40° below the outside temperature. In another embodiment 
the refrigeration unit may be powered by a faraday generator 
or an electric generator powered by movement of the wheels 
of the device along a Surface Such as the ground. In a still 
further embodiment, the refrigeration unit may be powered 
by a wind turbine or other wind powered generation system. 
In a still further embodiment, the refrigeration unit may be 
powered by waves and/or human power. 

In the preferred embodiment, the refrigerated container is 
characterized as generally a base and one or more sidewalls 
extending therefrom to form a box like receptacle. The recep 
tacle is provided with one of more cavities for receiving the 
components of the device as well as the products to be kept 
refrigerated. The unit of the present invention may be of any 
Suitable shape or size. The container has a body including a 
housing and an insulated interior container. The housing pro 
vides protection from the elements outside the container for 
the objects held within the container. The insulated interior 
container, on the other hand provides both insulation from the 
outside environment's temperature, but also provides a safe 
interior environment for liquid beverages and solid foods to 
be held without concern that any leakage to the outside will 
occur, causing an unwanted mess. The housing has both a top 
and bottom surface, as well as at least one sidewall. The top 
Surface is generally open and the interior insulated container 
fits Snugly within its confines. The interior container may be 
a separate member or may be a single unit. The interior 
container has an interior Surface comprising at least one side 
wall, an open upper Surface and a closed bottom Surface. In 
the preferred embodiment there is an orifice through both the 
housing and the insulated interior container through which a 
fan is preferably placed. Internal and external environments 
preferably never mix. Also, the bottom surface of the housing 
may contain wheels, preferably at least two for easy transport 
of the cooler from one place to another. 
The container of the present invention also has an insulated 

lid which is preferably the same size and shape as the con 
tainer body, so as to provide an easy fitting mechanism for 
tightly closing and thus insulating the interior environment of 
the container. The lid itself has an upper Surface and an 
underside. The solar collector preferably lies on the upper 
Surface of the lid for easy access to the necessary Sunlight to 
power the containers internal battery and refrigeration sys 
tem. However, in alternate embodiments, the solar collector 
may be placed in another location, such as the sidewall of the 
housing. Extending from the upper Surface of the lid is a lip 
which fits Snugly with a corresponding mating piece on the 
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container body's upper surface. The lid itself is preferably 
attached to the container body and may be done so by a 
system of hinges. In alternate embodiments, the lid may rest 
withina track on the container body's upper Surface or may be 
attached to protruding tabs on the container body's upper 
surface which mate with two orifices in two of the lid's 
COCS. 

Although the container operates fully on Solar power when 
adequate Sunlight is present, it also contains an internal bat 
tery which is preferably rechargeable through the solar col 
lector. With adequate sunlight, the battery is continuously 
recharged, but after Sunlight is no longer available, it can still 
provide power for the refrigeration system for up to 3 to 4 
hours without being recharged. This mechanism is preferably 
located in a compartment between the insulated interior con 
tainer and the housing. This compartment is insulated from 
exposure to the environments outside or inside the container. 
The battery also preferably is rechargeable by other appli 
cable means and may be removed from the compartment to be 
recharged. 

Instead of solar power or in addition to solar power, the 
present invention may also use a Faraday generator, a wind 
turbine, human power, e.g. a hand or foot operated crank, a 
fuel cell or an electric generator that generates electricity 
when wheels on the device rotate. 

In order to more efficiently conserve battery power, the 
present invention has an "energy save mode characterized by 
a thermostat that measures the temperature outside the con 
tainer and adjusts the operation of the refrigeration system 
according to its temperature readings. In this manner, when 
the outside temperature falls below a certain level, the fans, 
vents and heatsinks of the refrigeration system will be slowed 
down and even possibly shut off so that battery power is 
conserved and not wasted when it is not necessary. An alter 
nate purpose for this mechanism is to ensure that the food or 
drink within the container does not become too cold for 
Serving. 

Although the container of the present invention is powered 
by both Solar energy gathered by at least one Solar collector as 
well as an internal battery, it also has both AC and DC con 
nectors extending from the outer Surface of the housing. 
These cords are preferably retractable and are able to provide 
power to the refrigeration system of the container when con 
nected to an appropriate outlet. For instance, the DC connec 
tor is able to provide power to the container through connec 
tion with a car cigarette lighter, adding yet another means for 
fueling the refrigeration system. 
The container's interior is refrigerated by a thermoelectric 

cooling unit (TEC), which employs heat sinks, fans and vents 
to lower the container's internal temperature to a desirable 
level. The TEC operates by creating a temperature gradient 
between the insulated environment and the outside environ 
ment which allows hot air to be drawn into orifices along the 
interior container's sidewall or sidewalls. As air inside the 
container warms, it is drawn over the interior heat sink where 
heat is extracted. The heat is pulled through the TEC to the 
outside heat sink where the heat is transferred to the outside 
air. The newly cooled air on the inside is recirculated. Simul 
taneously, cool air is being blown in from the vents and the 
fan, maintaining a temperature well below that of the outside 
environment. 
An additional feature of the present invention is a control 

panel or user interface preferably located on the upper Surface 
of the container lid. This panel houses a number of controls 
and displays which allow a user to both customize the activity 
of the container as well as be informed of important condi 
tions with regard to the container's operation. The control 
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4 
panel preferably allows a user to turn on or off the TEC, to 
adjust the temperature within the cooler, to set a temperature 
for the cooler to remain at, to set a temperature at which the 
energy save mode begins operating, and to set a timer that will 
notify a user when a product is sufficiently chilled for use. 
Examples of preferable displays include temperature read 
ings for both the inside and outside environments of the 
container, a reading of the amount of energy remaining in the 
battery, as well as a notification if the lid of the container is not 
sufficiently closed. Another instrument that may be present 
on the device is a “carbon offset meter’ i.e., a device that 
displays the total amount of carbon the user has offset since 
the cooler has been in use. Alternate embodiments will 
expand on the user interface options possible. 
The present invention uses what can be designated as Self 

sustaining Temperature Stabilization (STS) Systems. This 
technology is scalable, and adjustable to accommodate a wide 
variety of temperature and volume requirements. This flex 
ibility enables the technology to be implemented in a multi 
tude of applications, wherever there is a need to maintain a 
specific temperature different from the ambient. Whenever 
Surrounding environment provides adequate and harnessable 
energy Such as Solar, wind, wave, and/or human power the 
STS System can be employed. 

Applicable markets for the present invention include but 
are not limited to: 
1. Medical transport and storage blood, organs, vaccines, 
and other temperature sensitive materials currently have no 
way of being transported with the guarantee that there won't 
be a power loss while in transit domestically. The current 
method of transporting the temperature sensitive materials is 
through the use of Dry Ice. Dry Ice can be a serious health 
hazard, as it melts it releases Carbon Dioxide. Also, the tem 
perature cannot be adjusted specific to the materials being 
transported. Also, in many rural destinations in need of medi 
cal Supplies there is not a readily available power Supply. 
2. Military package deployment of temperature sensitive 
materials. On average the DoD spends S60 m annually on 
casualty prevention, which includes the shipment oftempera 
ture sensitive materials. 
3. Produce transport Both overseas freight, and domestic. 
Not only will this reduce costs by reducing the fuel consumed 
to power refrigeration systems on transport vehicles/vessels, 
but there will also be a reduction in the carbon footprint left 
behind during the transport. 
4. Commercial catering. With a large number of events taking 
place outside, they require generators or other power Supply 
to run the refrigerators, this costs the caterers a significant 
amount of money. With the use of our technology, Scaled up 
in size, the caterers can provide their services at a lower cost 
while providing a carbon neutral, and environmentally 
friendly presence. 
5. Remote refrigeration in underdeveloped and rural loca 
tions. 
6. General everyday consumer use. Everyone needs a cooler 
to keep their food and drinks cold while at the beach or out on 
the boat, but no one likes to stop and get ice every time they 
head out. This product solves these issues, while also provid 
ing power to charge 12v accessories. 

OBJECTS OF THE INVENTION 

It is therefore an object of the present invention to provide 
a container for keeping food, beverages and other desired 
objects cool despite the conditions that may exist outside the 
container. 
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It is a further object of the present invention to provide a 
container that maintains a refrigerated internal environment 
through the use of a thermoelectric refrigeration system that 
utilizes heat sinks, fans and vents. 

It is a further object of the present invention to provide a 
container that refrigerates products through use of a Solar 
powered refrigeration system. 

It is a further object of the present invention to provide a 
cooler that can alternatively utilize both solar power as well as 
a rechargeable internal battery that can operate uncharged for 
up to 3 to 4 hours. 

It is a still further object of the present invention to provide 
a Solar-powered refrigeration container that has the ability to 
conserve battery power if the outside temperature falls below 
a certain level. 

It is still a final object of the present invention to provide a 
Solar-powered refrigeration container that has a control panel 
from which a user can manipulate a variety of the function 
alities of the container itself. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a perspective view of the preferred embodi 
ment of the present invention with lid in the closed position. 

FIG. 2 shows a perspective view of the preferred embodi 
ment of the present invention with the lid in the closed posi 
tion. 

FIG.3 shows a top view of the preferred embodiment of the 
present invention with the lid in the open position. 

FIG. 4 shows a transparent perspective view of the refrig 
eration system of the present invention. 

FIG. 5 shows a side cross-sectional view of the refrigera 
tion system of the present invention. 

FIG. 6 shows a rear view of the preferred embodiment of 
the present invention. 

FIG. 7 shows a transparent perspective view of the refrig 
eration system of the present invention. 

FIG. 8 shows a rear cross-sectional view of the internal 
battery compartment of the present invention. 

FIG.9 shows a top view of the preferred embodiment of the 
present invention with both the container lid and the control 
panel door in the open position. 

FIG. 10 shows a cutaway view of the preferred embodi 
ment of the present invention. 

FIG. 11 shows an exploded view of the refrigeration sys 
tem of the present invention. 

FIG. 12 shows an exploded view of the preferred embodi 
ment of the present invention. 

FIG. 13 shows a transparent perspective view of the pre 
ferred embodiment of the present invention. 

FIG. 14 shows a perspective view of the preferred embodi 
ment of the present invention. 

FIG. 15 shows a perspective view of the preferred embodi 
ment of the present invention with the container lid in the 
closed position. 

FIG.16 shows a cutaway perspective view of the preferred 
embodiment of the present invention. 

FIG. 17 shows a side view of the preferred embodiment of 
the present invention. 

FIG. 18 shows a side cutaway view of the preferred 
embodiment of the present invention. 

FIG. 19 shows a perspective view of the housing of the 
present invention. 

FIG. 20 shows a perspective view of the insulated interior 
container of the present invention. 

FIG. 21 shows a perspective view of the solar collector of 
the present invention. 
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6 
FIG.22 shows a perspective view of the container lid of the 

present invention. 
FIG. 23 shows a perspective view of the door of the control 

panel of the present invention. 
FIG.24 shows a perspective view of the control panel of the 

present invention with the control panel door in the open 
position. 

FIG. 25 shows a perspective view of the internal battery of 
the present invention. 

FIG. 26 shows a perspective view of the thermoelectric 
cooling units of the present invention. 

FIG.27 shows a perspective view of the spacerblock of the 
present invention. 

FIG. 28 shows a perspective view of a heat sink of the 
present invention. 

FIG. 29 shows a perspective view of a fan of the present 
invention. 

FIG.30 shows a perspective view of the exterior vent of the 
present invention. 

FIG. 31 shows a perspective view of the handle of the 
container of the present invention. 

FIG.32 shows a perspective view of a wheel of the present 
invention. 

FIG. 33 shows a perspective view of a retractable power 
cord of the present invention. 

FIG. 34 shows a cutaway view of the preferred embodi 
ment of the present invention with the container lid and the 
control panel door both in the open position. 

FIG. 35 shows a top view of the solar collector of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

As required, detailed embodiments of the present invention 
are disclosed herein; however, it is to be understood that the 
disclosed embodiments are merely exemplary of the inven 
tion, which may be embodied in various forms. Therefore, 
specific structural and functional details disclosed herein are 
not to be interpreted as limiting, but merely as a basis for the 
claims and as a representative basis for teaching one skilled in 
the art to variously employ the present invention in virtually 
any appropriately detailed structure. 
The present invention is a Solar-powered refrigeration con 

tainer 10 for temperature-controlled storage of food, liquids 
and other temperature-sensitive objects, which can maintain 
an interior environment preferably about 40° below ambient 
temperature for the entire duration of adequate Sunlight and at 
least 3 to 4 hours later under battery power. The container is 
solar-powered with a solar collector on its outer surface, but it 
also has an internal battery, which powers a thermoelectric 
cooling unit, fans, control panel and may house other acces 
sories. The battery has an energy save mode, which allows the 
container to minimize the use of the battery power necessary 
to keep the container at optimal temperature. The cooler 
operates using a thermoelectric heating unit, which employs 
a number of heat sinks, fans and vents to circulate the cool air 
within the container. On its surface, the container also has a 
control panel or user interface which allows a user to control 
the various functionalities of the container. 

In general, the present invention is a container 10 of any 
practicable shape, which comprises a body 11 and a lid 12. 
The container body 11 includes an outer housing 13 as well as 
an insulated interior container 14. The housing 13 consists of 
a top 15 and a bottom surface 16 and at least one sidewall 17. 
The housing 13 is made of any material Sturdy enough to 
Support the products to be refrigerated as well as the various 
components of the refrigeration system. Examples of Such 
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applicable material include but are not limited to most plas 
tics, metals, etc. The material also must be durable in weather 
conditions such as rain or snow. The top surface 15 of the 
container 10 will be open so that objects that need cooling 
may be placed within the container. Within the housing 13 is 
an interior container 14 which has an interior surface 18 that 
is made of the same or similar material and is thick and 
foam-insulated. It consists of at least one interior sidewall 19 
as well as an interior bottom surface 20. The interior bottom 
surface 20 may be flat or may have multiple levels or com 
partments in which different types of objects can be stored 
and kept separate from each other. In the preferred embodi 
ment of the present invention, there is an orifice 21 in the 
sidewall 19 through which the exterior fan 24 used in the 
refrigeration system resides. There is also a corresponding 
orifice 22 in the sidewall 17 of the housing 13. In the preferred 
embodiment, also, attached to the bottom surface 16 of the 
container 10 is one or more wheels 27 used in conjunction 
with a handle 44 to transport the container 10 easily from one 
place to another. 
The container 10 of the present invention also contains a lid 

12 shaped to match the body 11 of the container. The lid can 
be attached by any useful means, but, in the preferred embodi 
ment, it is attached to the body 11 of the container 10 by a 
plurality of hinges, which allow it be freely opened without 
separation from the container body 11. In other embodiments, 
the lid 12 may be removable, or may be attached by another 
mechanism. One example of a possible mechanism would 
involve the lid 12 sliding off of the top surface 15 of the 
container 10 along a track on the inner sidewall 19 of the 
container body 11. Another mechanism would involve the lid 
12 being attached to the container body 11 by two protruding 
tabs that interlocks with two mating orifices in the container 
body 11 or vice versa and allow the lid 12 to be raised without 
detaching it form the body 11. This mechanism can also be 
assisted by a pair of metal or plastic bars that prevent the lid 
from being opened beyond a certain point. 

In the preferred embodiment of the present invention, on 
the upper surface 25 of the lid 12, there is a solar collector 26, 
which is of any practicable size. This solar collector 26 is the 
means for gathering the Solar energy that the container 10 
needs for its refrigeration system to be functional. Although 
the solar collector 26 in the preferred embodiment covers the 
entire lid 12 of the container 10, its size varies based on the 
size of the environment to be cooled. For example, in alternate 
embodiments, the Solar collector 26 may only cover a portion 
of the upper surface 25 of the lid 12. It also may be detached 
from the lid upper surface 25 or may even be placed on 
another part of the container's outer surface. Furthermore, 
although in the preferred embodiment, there is one solar 
collector 26, there may be a plurality of solar collectors in 
alternate embodiments. 

In the preferred embodiment the lid 12 also has a sidewall 
28 that extends downward from the lids upper surface 25 
along the entire length of the lid 12. This sidewall 28 fits into 
place with a recessed portion of the container's top surface 15 
when the lid 12 is closed. The lid 12 also has an underside 29 
which is generally flat. In the preferred embodiment, on the 
underside 29 of this lid 12 is a light, which allows a user to 
view contents of the container 10 when it is opened in a poorly 
lit area. This light preferably remains off until the lid 12 is 
lifted, which is when it automatically turns on. There is also 
preferably a switch whereby the user can turn the light on or 
off manually. Furthermore, there is a mechanism, Such as a 
dial in an alternate embodiment that allows the user to adjust 
the brightness of the light. There may also be a motion detec 
tor, which turns on the light only when a user reaches his or 
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8 
her hand into the container to retrieve an object. In alternate 
embodiments, the light may be situated elsewhere on the 
container. For instance, it may be on the upper surface 25 of 
the lid 12, to allow the user to see what is on top of the 
container. The lid 12 is preferably made of the same material 
as the container body, but may be made of different material, 
particularly if that material is more useful in maximizing the 
ability of the solar collector on the lids upper surface. The lid 
12 is also preferably insulated. This is achieved in the pre 
ferred embodiment with foam. 
As stated above, the solar-powered container 10 of the 

present invention is not only powered by the Solar energy 
gathered by the solar collector 26, but it also has an internal 
battery 30 which supplies power to the refrigeration system as 
well as all other electric components. The battery 30 is con 
tinuously recharged by the Solar collector 26, meaning it will 
remain operable outdoors for the entire duration of adequate 
sunlight. Additionally, when fully charged, the battery 30 will 
remain operable without solar energy for a period of 3-4 hours 
in the preferred embodiment. The time limit stated with this 
feature may be adjusted based on the type of battery and 
voltage in alternate embodiments. The battery 30 itself is 
located preferably in a compartment 31 between the bottom 
surface 16 of the housing 13 and bottom surface 20 of the 
interior container 14. The compartment 31 is shaped to hold 
snugly the battery 30 but also to insulate it from any liquids 
within the interior container or any unfavorable environmen 
tal conditions outside the housing. Any type of battery useful 
to one skilled in the art may be employed, however, in the 
preferred embodiment, the internal battery is rechargeable. In 
the preferred embodiment, the battery is a lithium ion battery, 
useful for its high energy capacity and lack of a “memory 
effect.” However, other disposable (non-rechargeable) or 
rechargeable batteries, such as lead-acid batteries, lithium ion 
polymer batteries and nickel-cadmium batteries may be uti 
lized. The batteries may be of a wide variety of voltage 
capacities as long as they are useful in the art. Although the 
battery is recharged primarily through the Solar energy gath 
ered in the solar collector, in the preferred embodiment, there 
is a door in the bottom surface or sidewall of the housing from 
which the battery may be removed in order to recharge it in an 
outlet or to replace it if it is broken or to clean it off if 
necessary. 
The internal battery 30 also features an energy save mode 

which allows the cooler to minimize the use of battery power 
necessary to maintain optimal temperature within the con 
tainer. The energy save mode preferably operates using a 
thermostat that calculates both the internal and external tem 
peratures and shuts off or slows down the function of the fans, 
heat sinks and vents powering the cooling unit when the 
temperature falls below a certain level. Conversely, when the 
temperatures exceeds a certain level, the energy save mode 
would preferably also accelerate the fans, heat sinks and 
vents. Also, in the preferred embodiment, if the external tem 
perature falls to a certain level, the energy save mode will 
even shut down the fans, heat sinks and vents until the tem 
perature once again rises above a certain threshold. This 
would once again allow the battery to recharge while there is 
adequate Sunlight. 

Although the container 10 utilizes both a solar collector 26 
as well as an internal rechargeable battery 30 that lasts up to 
3 to 4 hours, there is another means of powering the refrig 
eration system. In the preferred embodiment of the present 
invention, there are two power cords 32, one an AC connector 
and one a DC connector, that extend from the housing 13 of 
the container 10. These power cords 32 are both preferably 
retractable, so as to make for easy storage, and both connec 
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tors will recharge the internal battery 30 of the container when 
they are plugged into an outlet, much like recharging a cell 
phone or laptop computer. The DC connector will also allow 
the battery 30 to be recharged by plugging into a car cigarette 
lighter outlet. 

Besides powering the container 10 itself, the various power 
Sources of the present invention may be used to power other 
electronic equipment. The sidewall 17 of the container 10, in 
the preferred embodiment, has an outlet panel 33 which can 
be used to charge or operate most DC accessories, including, 
but not limited to, radioS/stereos, cellphones, laptop comput 
ers, portable televisions and even possibly small cooking 
appliances. 
The power provided by the solar collector, internal battery, 

and AC or DC connectors is used primarily to power the 
refrigeration system 33 of the present invention. The refrig 
eration system 33 preferably includes one or more thermo 
electric cooling units (TECs) 38, which, along with interior 
and exterior heat sinks 35 and 36, interior and exterior fans 23 
and 24 and interior and exterior vents 39 and 40, circulate the 
cool air within the container. The TECs 38 each comprise two 
electrically insulated plates separated by a series of semi 
conductors, preferably consisting of bismuth telluride. One 
plate is a “cold junction' or cold site and the other plate is a 
“hot junction” or hot site. The semi-conductors are of two 
types, n-type (low energy level) semi-conductors and p-type 
(high energy level) semi-conductors. The n-type conductors 
have an excess of electrons and the p-type have a deficiency of 
electrons. In the preferred embodiment of the present inven 
tion the two TECs 38 are separated from the interior heat sink 
35 by a spacer block 34. Typically, TECs are powered by DC 
circuitry. However, here the TECs 38 are directly connected 
to both the battery power as well as the solar collector 26. Air 
is absorbed into the interior TEC 38, and as the electrons pass 
from the low energy level n-type semi-conductors to the high 
energy level p-type semi-conductors cooling occurs. In this 
process, heat is absorbed at the cold junction. The electrons 
then move from a high energy level to a low energy level and 
heat is released from the interior TEC 38 at the hot junction. 
The means of expelling the heat at the hot junction site of the 
interior TEC 38 is through the use of interior heat sink35. By 
using more than one TEC, an act known as “cascading the 
present invention achieves a greater decrease in the tempera 
ture within the container's interior. Thus, the two TECs 38 of 
the present container 10 are able to maintain an environment 
40° below ambient temperature, even in extremely hot cli 
mates. 

In the preferred embodiment, interior and exterior heat 
sinks 35 and 36, interior and exterior fans 23 and 24, and 
interior and exterior vents 39 and 40 assist the TECs 38 in 
maintaining a refrigerated environment within the interior of 
the container 14. All of these mechanisms are waterproof and 
fully submersible. This enables use of the container without 
the risk of liquid shorting out the system. The heat sinks 35 
and 36 operate by drawing the hot air into interior and exterior 
vents 39 and 40. The vents 39 and 40 and fans 23 and 24 also 
assist in the TECs 38 circulation of heat out of the container. 
In an alternate embodiment of the container, an additional 
means of cooling whatever is in the cooler can be utilized as 
the cooler has an ice making feature which allows the con 
tainer to freeze water into ice and release it into the container 
for the physical cooling of objects into which the ice comes 
into contact. Also in an alternative embodiment the TEC can 
be used in reverse to heat an object held within the cooler. 

Either on the lid 12 or extending from a sidewall 17 of the 
container 10 is a control panel/user interface 41, hereinafter 
called the “control panel, which contains controls and dis 
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10 
plays relating to the functioning properties of the cooler. The 
control options allow a user to manipulate one or more of the 
container's functionalities. The displays, on the other hand, 
are intended to notify a user of the container's conditions. 
Essentially any buttons which would be practical to a user can 
be utilized. However, in the preferred embodiment, there is a 
temperature adjustment control from where the user may alter 
the temperature within the cooler. The control panel 41 also 
contains a display which shows the temperature reading of the 
environments both inside and outside the cooler. There is also 
a meter which measures the level of power remaining in the 
internal battery, as well as notifies the user when the container 
is operating using the Solar collector or when it is using the 
internal battery power because no adequate Sunlight is avail 
able. Another display on the control panel of the preferred 
embodiment is an indicator light which signifies that the lid of 
the cooler is ajar and, thus, the interior environment is no 
longer insulated. In another embodiment, the light has a cor 
responding chime, preferably similar to the Sound used by 
most automobiles which notifies a user that a door is open. A 
final option that exists in the preferred embodiment is that the 
user may set a specific temperature that the container must 
maintain. This would, in turn, set the energy save mode to 
operate based on the outside environment's deviation from 
this set temperature. Another option with this control is for the 
user to be able to set a temperature at which energy save mode 
will turn on. Examples of other possible control panel fea 
tures include, but are not limited to, a timer which maybe set 
to indicate when a particular food or beverage is sufficiently 
chilled to serve, as well as an on/off switch for the internal 
battery so that a user may conserve the battery's use in total if 
so desired and may manually override the energy save sys 
tem. 

In the preferred embodiment a plastic or metal removable 
door 42 covers the control panel 41 to protect it from unfa 
vorable environmental conditions. Also, preferably on the 
upper surface 25 of the lid 12 or on the top surface 15 of the 
container body 11 which is not covered by the lid 12 are a 
series of utility storage pockets 43 that are ideal for storing 
Sunglasses, keys, a wallet or other accessories. 

I claim: 
1. A portable refrigeration unit comprising: 
a housing having an outer Surface formed by a top, a bot 

tom, first and second sides, and a first end and a second 
end, said top having a first opening therein to form a 
cavity defined by an interior surface; 

a thermally insulating interior body, said body being 
received within said housing cavity and comprising at 
least one wall, said at least one wall having a top, a 
bottom, first and second sides, and a first end and a 
second end, said body top having an opening therein to 
form a cavity defined by an interior surface; said body 
second end being in proximity to said housing second 
end, and said body first end being displaced from said 
housing first end to form a compartment therebetween; 

a lid, said lid having an outer Surface and an inner Surface, 
said lid being pivotally attached to said housing to be 
pivotable between an open position and a closed position 
that encloses said body cavity; 

a rechargeable battery; 
a solar collector received within at least a portion of said 

lid, said Solar collector being configured to be detach 
able from said lid to permit repositioning of said Solar 
collector, said solar collector being electrically coupled 
to continuously recharge said battery; 

one or more wheels rotatably attached to a lower portion of 
said housing: 
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a handle attached to a portion of said housing: 
a generator, said generator being coupled to said one or 
more wheels and being configured to recharge said bat 
tery; 

one or more thermoelectric cooling units being electrically 
coupled to said Solar collector and to said battery, said 
one or more thermoelectric cooling units being disposed 
within a second opening in said body at said first end to 
be in proximity to said body top Surface, said one or 
more thermoelectric cooling units having a first side 
facing toward said body cavity and a second side facing 
away from said body cavity, said one or more thermo 
electric cooling units being secured within said second 
opening to enclose air within said cavity when said lid is 
in said closed position; 

an interior heat sink and an exterior heat sink, said interior 
heat sink being secured within said body cavity proxi 
mate to said first side of said one or more thermoelectric 
cooling units, and said exterior heat sink being secured 
to said body to be proximate to said second side of said 
one or more thermoelectric cooling units: 

an interior fan and an exterior fan, said interior fan being 
secured to said body and positioned to direct air within 
said body cavity upon said interior heat sink, and said 
exterior fan being secured to said body and positioned to 
direct air in proximity to said housing upon said exterior 
heat sink; 

an interior vent, said interior vent comprising one or more 
walls in said body cavity, said one or more walls com 
prising one or more intake openings being in proximity 
to said interior fan, said one or more walls being config 
ured to receive air from said interior heat sink and there 
after be downwardly directed toward a bottom of said 
interior Surface of said body cavity, said one or more 
walls terminating in one or more outlet openings; 

an exterior vent, said exterior vent comprising one or more 
walls positioned in said compartment between said 
housing and said body, said one or more walls compris 
ing one or more intake openings being centrally located 
and in proximity to said exterior fan, said one or more 
walls of said exterior vent being configured to receive air 
from said exterior heat sink, with said one or more exte 
rior vent walls thereafter being outwardly directed to 
terminate in a one or more outlet openings being periph 
erally located with respect to said one or more inlet 
openings: 
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a thermostat configured to measure a current temperature 

of said body cavity and a temperature at said housing 
outer Surface, said thermostat being configured to slow 
down or shut off said fans and said one or more thermo 
electric cooling units in an energy savings mode when 
said outer Surface temperature reaches a threshold tem 
perature difference with said body cavity temperature; 

a control panel comprising a control for setting said thresh 
old temperature difference; and 

a warning light and/or chime configured to provide notifi 
cation when said lid is not in said closed position; 

a battery power meter configured to indicate remaining 
battery power and being configured to provide notifica 
tion when said portable refrigeration unit utilizes battery 
power due to inadequate Sunlight; 

wherein said one or more thermoelectric cooling units are 
configured to transport heat to maintain a desired tem 
perature in said body cavity; said interior and exterior 
fans, and said interior and exterior heat sinks being con 
figured to increase efficiency of said heat transport rela 
tive to said body cavity. 

2. The portable refrigeration unit according to claim 1 
wherein said Solar panel is configured to be placedon a part of 
said housing, when said Solar panel is detached from said lid. 

3. The portable refrigeration unit according to claim 1 
further comprising one or more of 

a retractable A.C. power cord configured to Supply power 
to said portable refrigeration unit; and 

a retractable D.C. power cord configured to be plugged into 
a cigarette lighter outlet to thereby supply power to said 
portable refrigeration unit. 

4. The portable refrigeration unit according to claim 1 
wherein said one or more thermoelectric cooling units are 
configured to transport heat being proximate to said housing 
outer surface into said body cavity to heat said body cavity. 

5. The portable refrigeration unit according to claim 1 
wherein said one or more thermoelectric cooling units are 
configured to transport heat from said body cavity to said 
housing outer Surface to refrigerate said body cavity. 

6. The portable refrigeration unit according to claim 1 
wherein said one or more thermoelectric cooling units is 
separated from said interior heat sink by a spacer block. 


